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PROBLEM TO BE SOLVED: To obtain a high 
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to realize high reproduction durability when 
recording/reproducing a recording mark string including 
recording marks smaller than a resolution limit or 
recording marks each having a dimension which is equal 
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SOLUTION: In the optical recording medium having a 



noble metal oxide layer, the noble metal oxide layer is 
deformed by decomposing a noble metal oxide to form the 
recording mark string. In the noble metal oxide layer 
wherein the recording mark string is formed, noble 
metal particles are irreversibly deposited and the 
deposited noble metal particles are irradiated with a 
reproducing layer beam to read the recording mark 
stream. When a wavelength of the reproducing laser 
beam is defined as X and the number of openings in an 
optical laser beam irradiation system is defined as NA, 
tile recording mark stream Includes at least the 
recording marks of which a mark lengtti is < 0.37A/NA. 
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A< # f> *l C t I* . e il 7 - <7 14 # S L T.t^ -6 A< Jg <S «t H 4 ^ * - X A A< ti T Jfe 
* * 1*1" ^ . 

[ 0 0 7 5 ] 

4- te , HIT ommmx it . <t ic Bi y (D IS y . k it i* « is e >:/ •:7 7 ^ ic j: y ^ o 

[ 0 0 7 6 ] 

mmm ^ - ^ (BI2rotgit:ftjfeg^^b!^AgOx) 

Ei2icji^-rcfc5ic. s«2/miMim<*B3 i/*^HSibta ^4 y m z mmi^m 3 2 y 

3tl»lRl5/m3^a{*ffi3 3A^c,^^^)ali4iii^*ri»3tx'^x^•y•:^:^;^^JI$filtLfc 

.&^a)l8fi£*>J:t;»*l4,7Ky*-+x^--hS4R.(0. 6mm)/ZnS-Si02 ( 
130nm)/AgOx (18nm)/ZnS — Si02 (40nm)/Ag-In — S 
b-Te (60nm)/ZnS-SiO2 (lOOnm) tLtzoi^^-oZ^itW-^Xhi) 
.ZnS-Si02^f*-'E;HtT'SL^iiffifiKA<(ZnS) 85 (Si02) IS^C-fe-S 
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r / O 2 = 1 0 s c cm/1 0 s c cm0 3itSJtro;g^**X|?H^(t>-CA g^ — ^*>y h$ 
7. M° ^ 'J > -r -5 3 i: J: y J$ L o »^ $ 4x A g O x 1^ 1+ x li 1 T? fe o f- « 
Ag-In-Sb-Tegli^ Agg. 0J"4. SSbeO. 8Te28. 7 

[ 0 0 7 7 ] 

V > Zf 1$.'^ . V->Zf)\^^!^m&6mysV^^i^-\i:tiiti<i^. B B ^ ^ ^ -y 0 \~ L 
. ^ii if y <P T Zf IZ <■) A . 2 m W <D M- 9 - <D U - -9= - f - A ^ 3 ^> PbI a St It 

-S c t iCcfc y , ?fe lis JR ® 5 ^ $S ^ <b * -ti- o ite . t$ I:: Bi y CD L^ I® y , Jil T 0) HJiS 0ij »c 

^3l^Ttc0||^sfi»li:ll^il-Lr.segi/s±^t14^Pii■r4fi^rlc^tl»ilx)f5$sgSl<b$ 

[ 0 0 7 8 ] 

Z O ^ Zf {Z ^ leiS/W— 1 OmW-e. iH5lJt°-v5"200nm~1. 6f/m (. ^ — <7 S: 

ioo~8 00 nm) 0 U ^ - M ^ f ti ti B L tz . iS.^mmt:y<?7^yy^m 
L>Tff±/^'7 — P r = 1mW*fcl4 4mWe||^L. CNR^HSLfco IS^^EI6|C* 

■r . 

[ 0 0 7 9 ] 

06*^?). -7 — ■J7ft400nm*il| (0. 37A/NA*;S) (DlBIlT — ■^3!)>b^f«»IBtS 

■7 - 'y m^m±t ^miz . ?i±/^r)-^4m\Ntt^ztiz^ yt#MMiccN R*<ii:*: l 
Tl^'5)Ci:A<^5A^•So^#lc. T-^fi2 0 0 nm(7)IBS-7 — ^A^P)/d:^v — •?5i|-ei4, 4 
1 d B t f 9 ^ C N R A< # C. 4l T L^ ^S) . 
[ 0 0 8 0 ] 

tati . ^f&HSLm 5 (D {=E )Vtt) $Ge2Sb2Te5*fcli (Sbo. 7Teo. 3 

) 0. 95Geo. 0 5 t Ltzm-^V i, . \^limmU^mii<m ^^tz o 
[ 0 0 8 1 ] 

miiaLfrEii (B) fcj:t;0i (c) iz^nx^hTjitTEMWMit. z <D m M m t m ^ 

l± . IB II fl I- 3t PA ilR H 5 li $S aUb $ # J^f A^ o fc o 
[ 0 0 8 2 ] 

mmm^-^tmmlzLx■*f>y)HY^^Ltzo tztz l . k iix h 5 i* s <b ? <t o 

[ 0 0 8 3 ] 

c©-9-:/:^;nc5*L. ig»jSfile>>^T•y:^^fflL^Tm3^m«:B3 3fi!lA^C,U-■9=-t* 

— A$Att$-t+T, iE51je-V^400nm (•7--?ft200nm) (DtafiJ-7--?9J$tBS^ 
yx" 9 - 6 m W T' IB i* L , S » S fig fc° -V 7 3^ ^ ffl L^ T 0 . 7 m 0) J< - X' M ± L tz t 
Z b . 44dB(DCNRA<#f)*lfco 
[ 0 0 8 4 ] 

^ Iw , « » <S e ^ 7 3'' ^ ffl l^ T 4 m W 0 /\° -7 - T' S M icH ^ L t C 5 . Sfl (z 
(4 2 2 d B <D C N R *< ^# b ;h. /■= A< . g!l lU 1^ I:: if ^ 7!i< ^ ^ Ic M L . ^ CD ^ . M m n 
\i -J 7 V y mi^X 0 . 7mWCD/^9-r-||±tf=tC5, CNRI4|#f,tL^»:A>-3/t. 
[ 0 0 8 5 ] 

4mW<D/^9-<0U--9'-e-A$jl«|fl<Ilc!!SStLfcfc#lc|BSi7-'j7?iJA<jBaSLfcCi: 

Tb^ b . CD ik ^ 0IJ T' (i . 1^ K cd * id H 5 Ic $S M IB » ^ - A< ftj 1$ $ ti. ^ *g ^ ^b §^ IB 
IS A< S ;h, T § <!: # ;^ b 4t , C (D IB 11 v - 5i] Iz >PJ L . « » f •> 7 -v 3^ T- * ^ M 

Kib!KDi4icA gt>t^^«fas*■t^^^A<bJs<g^S4^^T-^^:tcD^:#^b^^^, -r^c^*. 

. C(DtblS<5!ll^fclt*tB^/fl4:^;4l4. *alEHbSffi®^?TorL^S^-C. KrffiJpn. 
J. Appl. Phys. Vol. 39 (2000) pp. 980-981 IClBK$*tT 

-5 :^ ;i jfi u „ c <D it S <M 1 <t ± IB H i6 iJiJ 1 - 1 t (75 tk St b IB b *^ J: 3" IC , ffi <b 
StBll^tTofcJi^lcli, 1#b^4CNRA<lg<*NOg^«i«.iit.^«.o 
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mi&m ^ - 2 (m 2 om'Tk : ft # mm^t^ p t o y > 

mmm^-^^zis\ii>n±mMit^m4^p^Oy (4nm) \zw ^tz-^ :y zf )i ^ i^m L 

/-o PtOyMli. Pt^— yvh$Ar/02 = 5sccm/5sccm(D3i[fl:ik(D;I. 

^ *' X SI H a + -e ;^ 'J > ^* -r i» c t ic J: y fig L fc . p t o y ic 1+ s y tt 2 -e * 

[ 0 0 8 7 ] 

C0)■9■>:^;HC-^L^Ts tBi|/^9— 14mWT-. iB5l]e-vf-160nm~1. 6//m (V 
-■J7:g8 0~8 0 0 nm) (DT-'>5lJ^-E-*l.-f4xieSL, «^^fStge'V'j77->:^^fflL^T 
S^/^-^-P r = 1mW*f=l4 4mW-l?||±Lfc, |gll*@7|C:^-ro 
[ 0 0 8 8 ] 

I2l7lCfcL^r. B±-'<9-Pr = 1mW©i:$. •7--j7:gA< 400nm (0. 37A/N 
A ) J: y /Jx $ < t C N R A< ir 3ll '> L . P ^ H # J: y /J^ $ 2 0 0 n m CD V - T' 

li C N R A< |# f> H r l^ L^ o C *l |r ^4 L . S 4 /\° 9 - P r = 4 m W T' (i , ^ S *fe jE» 

S * fit 'J^ 3tE IB 0^ V - T' fe O T t, . + » IC ^ L^ C N R A< » e. *l r L^ ^ , ft ft W |C li . — 
^51 5 0nmia±(D^Ta)IEfitV-^»T-, 40dBJU±<DCNRA<#t>*LTt^-&. 
[ 0 0 8 9 ] 

A gO X imi^tzm 6 t P t O y ^fflL>fcg]7 t^Jt^-ri)<!:. 3g^^ff±A<pr^'SS* 
r=4mW(Dtt. ±T(7)V — •^7:SlCfcL^rEl70l5 3A<CNRA<^L^Ci:A<t) 
LfrA^oT. «^)gi$^b!^^4^«i^-r-Sft#JIK1fc!|^StLTIie^i?^btlA<li* 

L „ 

[ 0 0 9 0 ] 

BfllBLfc014 (A) , m ^ 4 (B) fcJ;U:gl14 (C) ic^-tv-f^x^-fTEM^Kli, 

z ommm t m^n-X't&my?i^i n ^tzmmizn n ^-f)- :y zf )\.\Bim^Mv ^ ^ , tztz l 

[ 0 0 9 1 ] 

mmm ^ - 3 im 2 omit ■. *±m mn ^ p d o z > 

mmm ^ - 1 is a ^ n ± mm it <^ m 4 ^ p do z (4 nm) ir§^fc-y->::^;u$f^ML 

fco PdOz^li. Pd^— y'yh^Ar/O2 = 5sccm/5sccm(03SEaika);i 
^^'Xllfflm + T'J^/^-y^'U^^^-r^CltlcJcyj&fiELfc. PdOzlcfcl+^zttl. 1 
0 T o fc. 
[ 0 0 9 2 ] 

1 ImWe. iE5IJbf'y^100~800nm (V — ^S50~400nm) <D "7 — 
^7 51] ^ ^ H ^ *t IB t$ L . S <S «l e •> 7 'V ^ ffl r , « «i fflij *^ f. S * /N* 9 - P r = 1 
mW*fcli4mWeS±Lfc. SSS^Bll 5 \Z ifi t o 
[ 0 0 9 3 ] 

SlSlcfcl^T, H^fe/^^— Pr = 1mWa)i:#. V — ^7fiA< 200nmJ;y /J^ 
t C N R A< IC M '> L . P ^ K ^ <fc y 'J^ 1 5 0 n m ro 7 - T' li C N R A< li t ^ i: 

# b *t T L^ L^ „ Z ix \Z L . S ^ 9 - P r = 4 m WT? (± . P ^ H ± A< g !S 
IBIIV-'i7T'fc^T4,. +$J-|r^LNCNRA<i#P,*lTl^i). T--^^^. 1 0 0 

nmW±a)±T0)IBfil-7 — ^7-e> 3 5dBJa±(DCNR)!i<!#t.^Tl^-6. 
[ 0 0 9 4 ] 

tjiU. m - (D :^ zf iz -o X m m tf y T y zf ^ m T mmn ± ^ n ^ tz t z b . 

IBfS/W-l 2mW, fl±/^9-Pr=4mW<Dlik#-e, «^RB^J:yti'h^FL^ 200n 
mCDV — ■?T'4 2 d B <D C hi RAM#b4xfc. 
[ 0 0 9 5 ] 

llt6eii1-4 (g|2(Dmig:PtOyMg)aim#^glCj:^tt^) 

^te^Jl - 2(DtiitlZfcl>T. P t OylUf^fieiC^LSSfitkA r/02^ft'lta'l'"C, 

«M^j-&p t o y m i m t ^ msL (0 :^ y )o i ^ m L tz o ^v- > zf )\'{z is a i> y om t ^x. 
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y=0 :Ar/02= 


1 0 


/ 0 ^ 






y = 0. 75:ArX02 = 


7 . 


5 / 2 . 5 . 






y = 2 :ArX02~ 


5 . 


0 / 5 . 0 . 






y=3 :Ar/02~ 


2 . 


5 / 7 . 5 








^ L 


. ^ CD IBH/^ 9 — . SJlltf 




1 6 0 n m ~ 1 


6/im ("7 — ^:S80--8 


0 0 


nm) (D|BI|-7-'?5iJ^^;h--r;KIB 




, « ^j- <s fife e -V 




± 


9— ■CS^Lfc. fSII^ElSlc*-^ 






r 0 0 9 6 1 












K ^ij 


bf'y'?^400nm ('7 — ^7^200 


n m 


) O ffi SI -7 — ^7 


5il J: ri^ 12 M *v ^ 1 6 // 


m ( 


V--?:g800nm) (DlBS^V-'i; 






/ cr \^ ♦ X IX 1*^ w 1 






ft 


$ (0 IB il V - <7 


r L> T S 6? ® ± K i^. 14 ^ 




4^ , y ^ X ^ < L fc li 9 A< J: 




i: A< +5 -5) , 


r O O Q 7 1 










5^ infi Wl 1 O A Ba ^ T« la • 


P d 








^ tfc -Ol 1 — ^ <T) M 1^ 1' *^ L\ T 

^ fllLl WJ 1 O W IB I-- 03 V • V, 


. P 


dOzHft^fiSl-^LSilftikA r/O 




f 11 ffll L T , z (D 








1+ z CD ffl t 2il 


^ Sp. \}l o O t* III / ^ 


i± . 








\# = n R2 Ar>/Oo = 


8 . 


5 / 1 . 5 . 






y — 1. lU.MTxwg — 


5 . 


0 / 5 . 0 . 






y=l. i^:Ar/t-?2~ 


1 . 


0 / 9 . 0 










. a » e 7 -v 3f ^ ffl L^ r . 


=& 


CO S Ji IE IS 9 




0 0 


nm (7 — •J^filOO — aOOnm 


) © 


IB ® V - -t? 51J ^ 


^ -7^ ii t? £f 1 ^ 4> ^ t-" 


V 0 






1371 -1 c 1— 










r n n Q p 1 

I. U U C7 O J 










HI 6 ;[)^ b . ^ # pg ^ cfc y t 


/JN $ 


L\ -7 — -i? -e g L^ C N R ^ t# 4 to 1- 


14, 


1 . 0 ^ z t -r 


>5 C t A< » ^ L C t A< *:> 


o 


%iz. C (D m b 1* , z <D ± K 14 Iw 


PB S * <f *< 






KJgOtk$ $ « L < S < L T t , 1 


. 5 


< z i: jEC ■S J: 5 


/N' ^ V '^7 A lb ^ 1 * # S 




14 B jft T- fc * C i: A< t> o fc . 






[ 0 0 9 9 ] 










H i£ «IJ 1 - 6 ( H 2 (D *i it : 


p t 


OyS<tAgOx)i<tfl)lt^) 







3ite«i-i-ef^iiLfcAg 


o X B ( 


x = i)^W-rs-9->:^ 


t . P t O 


y H ( y 


= 3 


) (0)|[*^8nm^:Lfcl^A^ 


I4llt&^ 


1 - 4 1^ » i c 




L -9- > :^ ;u 


i: l:: o t> 


T , 


IE f l| t° 'V 5^ 4 0 0 n m ( 7 — 


■57 5 2 0 




fc J: 1/ IB 511 tf 


>v ^ 1 . 


6 A/ 


m (-7 — -i^SSOOnm) (0 


lEiS 7 - 


^7 5IJ ^ , « ^i- P 


fig e 


7 -v 3'' ^ ffl L^ 


T 4 m W 






^ fl) C N 


R (D ^ <b ^ P 




^ El 1 1 IC 5^ 


■To 




[ 0 1 0 0 1 
















4 t L T 


P t O y M $ ffl 


-9- > 


:^ ;u l^ T 




14 


A< "i@ |Si ± -r S c t A< :h 


-S o P t 


O y )1 T* (4 , S 


4 B# (c «r 


a L * ^ s 










± ^ ^T o T t IE 




< $ ^ T' fc ^ 







t 0 1 0 1 1 

UlSgijl - 7 (g|2(D48^ : P t Oyli(Dflagl~J:-51tg^) 

Pt OyA^b^^■S*^aK^btlP4$y = 3<^^C'S)^^^t^r-^^JJ^EL, ■?-roMJ*$4~3 0 n 
m<Dl5H(^T?^SUfcl5AM4IIJS0lll - 4i:(5l*$|cUT-9->::'';i/S^MLfc. 

>:^;HC, ■e-*t-e*l<Dfi®lfe*frT'E5iJtf'y5^400nm (V-^7fi200nm) (DSO^T 

-•j7 5)l^gBfi^L, «»jSfi6f-;/^77-;*:^$fflL^-C4mW<Dfl±/<9-t?H±L. CNR^ 
i'lSLfc, i&-<J-:/:;^;KDP t Oylfl)Jl$i:CNRt(DB8^l4, : CNRJ (DJg-e 
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8 n m : 4 1 d B , 

1 2nm: 30dB, 
1 6nm: 29dB, 
18nm:28dB» 
30nm: 27dB 

[0102] 

p d o 2 u ^ * ^ mm it ^ m ^ ^ z = ^ . -to tfn^n- x-mf^ct. ^ a>mm^ 2 ^ 

1 5nmroS5Hl^T'lEMLfcl5AM*lliSiMl-5i:Pl»lCLT+l->3^;U^f^S[Lfco Z il 

^ 0 +>■ > :^ ;H3 . m^m^t: 7 -y zf^ mi^r . ^ ^* *t (D S JS ^ # r- IH tf «v 5^ 3 o 

0 n m ( V - ^7 1 5 0 n m ) © 12 II V - -^7 ^Ij ^ IB IS L . © IS t" T <V 3^ ^ « L% T 

AmWroS^/^^-T'S^L. CNR^jlSUfcc ^■*)-:y:f)\'<DPd0 2M<Dm^tCN 
R t <Dmm\t. rjf^F : CNRJ (J> m X' ^ L X . 

2 n m : 2 6 d B , 
4nm:35dBs 
lOnm: 32dB, 
15nm:26dB 
T fe O . 

[0103] 

mmm ^ - 9 im 2 om^ ■. ifi^i\s.m5(omf$.^^m\z^^it^) 

it ?a iR 1 5 ^ s i . Aot.fzlt\NX'mfS.Ltzl^^lUtmmm^-^tmw\zLxi^^Ltz■*)■ 

ly y )\^\Z ^ tBISy<9 — 9mW-eiE5IJt'«vf^4 0 0 nm C? — ^S2 0 0 nm) (DIB^V — 

^^Jil^tBUL, 155>jgSfee-;/^7'y3f^fflt^T4mW©S±/^'7 — -^S^LfctC^. jfe 

l!Ri|XB5*i^*^^<!:CNRi:(D||0|l*, 

Si : 1 9 d B . 

A u : 2 0 d B . 

W : 2 4 d B 

[0104] 

t U ^) . IB H B# P L ?S L^ „ L /r *< o T . 5S tj^ 3fe ?5 iR g (D A< ig- ^ i: JS: S » jfe ?R iR 
H 5 ^ A u ^ (± S i T' fi£ L li ^ 1^ + » ft 14 A< ^i b ;|X o (D li . A u (D ii ^ li 

8fte»**<«L^a)-T?AgOxM(c|^A<e:hyi::<A^ofcfctoT-3&-i.i:#;^t)*l, S i(D^ 

-trfc?.fr*f). tBSlS^(0jl*«K<bSj)i4l=fcltS2a^JBfi£^RaSLfrt<Di:%^C)*t4. 

[0105] 

mmm 1 - 1 0 (Bi2g)tgj^ : m 2 mmwm 3 2 (omf&^m^ i>it^) 

«2SIS«:|S3 2^S1b'!r'f^A^e.1ifi6Lfcli3!i>(*IIJSff!l1 -1 tm^HiizLXifFStLtzV- 

>3'";KCOLnT. IB II '7— 1 4mWTr. iE5iJt°-v5'400nm (V — '5':S200nm) 
OfBS^-'J^il^tBilL, «^^<J?tge-v^T-y:^*fflL^X4mW(DS^/^9-t:B^Lfc 
t C ?> , C N R 14 # b tl o fc. 

[0106] 

[0107] 
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- 1 T? ffl 2 n S - S i O 2 I- it -< r I* ^ AMC ?1 *4 -C fe i> 46 . AgO^<J>^miZ 

iJ^ o tz tz if) t ^ ^ >D ^ o 
[01 08] 

UtiSglll-l 1 (gl2(0|gjt:m2^mi»l§3 2a)i§glcj:i)it6t) 

m2mmwm3 20mm^^ o o n m t Ltzi^ii-^itmmm t - ^ t mm\z lx ■*)■ > ji- 

f^lSLfco C(D-y->:^;Hl|fifli/«9-1 ImWt?. SB5lJt°-:/^400nm { - <P R 2 0 
[0109] 

* fc . ± 12 ffi IS T - 5ij ^ 12 11 u E s J: t° -v 7 -v :^ ir cfc y 4 m w t- ^ ^ 

Ltz'ik(D tJ^'e ill- is i^x . m^m^ \d -y <? 7 -y zf mi^x 0 . 7 m w 0) II ± /N' 9 - -e w 

±Lfci:C5. l^-f;h.0«^t4 0 d BKi±0>CNR*<fSe>*lfco 
[01 10] 

mmm 2 - i (giso^it : Rmm e 

m<DAg)i*fciiAis^ji$)a-r^zticj;y. m 3 \z7ikt m&o-*)- :y y )\,^mtz . a g 

^ ij ^ C t IC J: y ff^ fig L c 

[0111] 

Z4xe)(0-y->::^JHCOL^T. sBI|/<9— lOmWC, ffi5iJt°>y^4 00 nm~1. 6//m 
(V-^fi2 0 0~8 0 0 nm) ©IBgJV-'J^JIJ^^-^t^+UgJifeL. j& M m \£ <7 7 "J 
Zf i m X 4 m\N <D n ± rJ - X' n ± L tz 1^ ^ . ill 2IZ^-r. tfiS. 01 2ICI4, S 

[0112] 

01 2*NP,. SW)l6$tSlt^Ci:lc<};y. ^«Bg^^y^,:*:#JSI2ltV-'?a)CNRA< 

ti -r -5. z t A< +3 *^ ^ , 

[01 13] 

mmm 2 - 2 (m 3 <Dm& s.^m e (ommiz ^tt^) 

S»f®6^01 3|C:T^-rif$tLfcl5A^l*IISS0'J2-1 trnmizLXV-ly^Ji^^WmLtz 
. Ctle><0■9•>:^;UICOt^T. •?-tl-f4ta)aaiB0t/W--CE51itf'y5^4OOnm (T- 
^7|^2 00 nm) (DtB®V--j7 5lJ$|BSiL, iS^J-««glfy^7'y:^$fflL^T4m W 0) « ± 
/N° 7 - T' S ^ L fc jg S $ . 0 1 3 IC * -r , 
[0114] 

A< ^5 *^ ^ . 
[01 15] 

mmm 3 (04(oig)i : ffia^jiM? a)?as) 

lli£<5iJi-lT-f^i{L/c-y->::^;KDmi|gmi*H3 l i:ft^«K<b#lB4i:(Dfe1lc. flraj 

i&mm 7 t L X m ^ 5 n mo) ^it m m ^ m j&ir i> :i t iz ji 1} ^ 04ic*-r*iJt(D-y-> 

Zf )\^^%fz. Slt^'f^MI*. S i 9 -f y A r/N2 = 8/ 2<D3iJ»hk<D;1^**X 
l?fflm*t?X/^':;^ty>^;'-r-S::i:lcJ:yp^Lfco g1t'!7-'fS)i©l§fi£ttS i 3N4X* 

[0116] 

Z(D-9->::fjHC^^/^r7— 10mW-e.iE5IJt*->f^400nm (V — ^S200nm) © 
- . \z "J *P 7 zf ^ m X ^ ^ \. tz t Z h . M±i^r) -t^ 3 

mW(D<»:^(cg:;^(DCNR3 5dBA<^#b4xfco ^ - ^ X n ^ L fz-^ y Zf )\, 

X\t. C N R i3<mX t U i>m±/^ '7 - It 4 m\N tz tz 0) X' . «f tiJ ffi ii B 7 $ ^ It ^) C t IC 
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[0117] 

t><f*aiiitJt**-r^3tx-f^^-9->:^;u^ff$j?!tLfc. z 0) ■*)■ > y )\^ \t . mmm ^ - t 

<D-9->:?;uA^b. 3tlKJR@5fcJ:t;i|3|fimi*l3 3^«iy*ofc^JiT?ife«). fzfzL. 
n ± & ^ it ^ m 4 <J> ^ ^ it . 1 8 nm^fcl±6 0 n m t Lf=o 
[0118] 

n±S,Mit^m^(Dm^il^^ 8nm-efc-&+J->:^;HC. 5~1 4mW0lBI|/\*9--C. E 
?rje':/^400nm (7-^;fi200 r.m) <DfBli-7-^;5lJ^ffil|L. IS. ^ m ^ \d -^tf T 

<D-t^>:^;Kw, 14mW(7)ieiS/\'9 — T',iB5iltf-v5^1. 6//m(T-'i7S800nm) 
(D!BI|7-'j7 5iJ*sBIIU. 4mW<DS±/'?'7--ell±Lfc<!:;i5. 3 4dB(DCNRAM# 

[0119] 

*fc, ft^)lK<t!^^4(DI5*A<6 0nm7?fc€»-9->:^;H-^^L. 7mW(DiBI|/'^9-T? 
, iH5ije-:y5^400nm (T — -^gZOOnm) roiBIIV — -J^^iJ^fBISL, iS^i-^Sfiltr-V 
L>T4mWa)S^/'« 9 - T'S^LfctC?), 1 2dB(DC. NRA<^#^,4^fc. 
-15 . ZO)^ -ly-^ . 7 mW On^f^r? — t; . IBJIJlf'V^I. 6/um C^-^SSOO 
nm) a)IB^V--^5lJ$IB®L, e»«tltf-V^'7-v:^$ffll>-C4mW<DII±/<'7--eS 
4;Lfc<tC?>, 33dB©CNR3!l<^&^tfc. 
[0120] 

3ti!aJ|Kg5^|£lt^t<T=tlBS^A<^B^-Cfcy. A^oa^H^A<prBgT'fc€)C 
t ^^LXl^i o LfcA^or. «^ISBHkfel4g<*A<IBSilB<tLT«fil1--SCtA<^3!)^-5 

o 

[0121] 

L L . n ± it ^ m 4 0) m ^ i}^ -i 8 n m X' S> ^ > Zf X' It . 4 0 0 nm(De-y5^ ( 

iBfl^T--?ft2 0 0 nm) (D-7-'j7©S<S^S±A<^5I«|-t?fey. m U L tz W ± iJ - X 

J^t>^mii^Utsr>tz t^TLOx^ o -15 . ft#ai?<b!^B4a)B[$A<6 0nm(0-9->:f;u-c 

li. CNRIi«L>A<Jgjg«S±A<nrffi-T?ife^. 
[0122] 

S ^ S ± fc T C N R A< # b 4x /j: L^ , fc ^ L^ li IS < o (D 1* . T 0 S S lc J; ^ t 

-A^tRiftLr^SL. AgOxA^A gi:02tlc5^<SL-CIBS^V-'j7A<ff^^$ttfci:# 
x.b;h--5). LA^L. fBBiSlcli«^«K^b1^!lH44'|-AgOxA<l^^:^i:i^S1^■■r. 

^!iB|tLrtft#HiHb^ii4fl)#SA<^ + ^^t^?y, A gla^•A<Ht^i:«fa^L^cl^A^ 

A<pI^<!:4-ofcCD(i. **«K^btlli4a>3tiRi|5lftA<^<<»:ofcfc«)i:%^f,^i^. 
[ 0 S ffl * Itt ] 

[01] (A) li. *|eB^<D3tlBiS^l*(Dliji^jp-rBi®EI-C'fei)o (B) (C) 

ii^-*i,-e*iS)^mjt**-r0®ftffl¥R-eifcor. (A) iz*-r«»:(DiiSia)iijiSB^- 

SI«^¥RT'fey, (B) It. |BII^I-1mW(D/«9-t?S*Lfc^©¥S. (C) li. 
IBai^l-4mW0/\°'7-T'S4L. 5*1 L^T? 1 mWO/W — r*S*feLfc^(D¥HT?fc^o 

[0 2] *^B^(7)ptIBfl^J«<*<7)tgi$i5i)^*-rSia0-Cfc-S)o 

[03] *^B^CD3fetB^{««:0<te(D^ijS0i)^jS-rffiT®0-efci)o 

[04] *IIW©3feSgiJitt:Olfefl>^J*«ll^n^-rBf®0'C'fcS. 

[05] *l6Ma)3felBfii«»:©1i!!©ei/SiM$^-rBiB0T*fe4, 

[06] ^-■>StCNRi:<D^1^^jF-r'i'*^:7T'fc'5. 

[07] ^-•j7fitCNRi:<7>Bfl«^jr-ry^7T'fci). 
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[09] M±^^tcNRt<Dmm^yrst<fyyt;hi>o 

[01 1) m t c N R t omm ^ t ^fy y v o 

[01 3] BLittmom^tcuRtomm^TPir^' =7 y fe 4 . 

[014] ( A) It . ^nm(r>i/itim^w<r)m&t:7Ptm^m-(: h i o ( b ) ts ^ u { c 

^-siia^¥HT'fcy. (B) I*, mm'^iz ^ mwo/^r? -X'W±Ltz'^(DWM. (o i* 

[01 5] V-<7fii:CNRta)S^^n^-r^7^:7T'fe4. 
[01 6] T-'57fitCNRt(Dia^*^f^^7T*fc^o 

[?f#<Dijiea] 
2 

3 1 m 1 ^mi*@ 
32 m2^m^@ 

33m3i§m{*:|f- 

4 0 «itB Lfc**®?i^^ ( A g 15^^) 

41 «TaiUfcft^i5ia^(PtiB^) 

5 ?t qR i|K Jl 

6 Sit B 

7 «rtiJlSii)i 



[01] [02] 
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(51) Int. CI. 7 



F I 



T^-vu-K (##) 



G 1 1 B 7/24 
B 4 1 M 5/26 



5 3 8 F 
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(71) iijMA 000005049 

:#;Elff:^IEmii5HSirE^ji!iBr2 2§2 2# 
(74)ftaA 100082865 

(72) ^BJ# ^Jll m 

< iSipm 1 Ti 1 S 1 ?!b3l:^7ia/^ A«Siaa5^^PI?Blro < l*l2 :y9 -Pi 

(72)fEB^# «s nasi 
(72)iEB^# m m 

Aiili?XiimMfSSrEfi;l!ll8r2 2S2 2-^ v^-7^<*ie#y:l*l 
(72)f§B^# ^ ^31 

3£«!!flo < liTtrm 1 T B 1 S 1 =»«^tt^^5ttrt 
F^i-A(##) 2H111 EA03 EA12 EA25 EA33 FA11 FA21 FA23 FBI 7 FB22 FB23 



FB25 
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